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FIGURE 2B 

pDG2: 

GTTAACrACGTCAGGTGGCACTTTTaXX;GAAATGTGCGCGGAACCCCTAT^^ 
TGTATCCGCTCATGAGACAATAACCCTGATAAATGCrTCAATAATATTGW 

CGTGTCGCCCTTATTCCC 1 i ' i 1 1 IGCGGCAT Tl TG CCTTC CiU 1 Tl ' I l U CTCACCCAGAAACGCTGGTGAAAGTAAAAGA 

TGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCX;AACrGGAT(rrCAAC:^ 

CCGAAGAACGTTCTCCAATGATGAGCACTTTTAAAGTTCTCCTAIXnWCGC^ 

GAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACITGGT^ 

TG<KJVTGACAGTAAGAGAATTATGCAGTG<ni3CCATAACCATGAGTGATAACAC^ 

TCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATtXXX^ 

CTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCA^ 

TGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGJ^ 

GCTCGGCCCTTCCGGCTGGCTCGTTTATTGCTGATAAATCrrGG^ 

CTGGGGCCAGATGGTAAGCCCTCCCGTATOSTAGTTATCTACyvCGACGGGGAGT^ 

ACAGATCGCTCAGATAGGTGCCTCJVCrGATTAAGCATTGGTAAC^ 

ATTTACCCCX«3TTGATAATCAGAAAAGCCCCAAAAACAGGAAGArrCT 

TTTTGTTAAMTTCGrcTTAAATTTTTGTTAAATCAGCTCAT^^ 

AAATCAAAAGAATAGCCCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAA^ 

CAACGTCAAAGGGCGAAAAAGCGTCTATCAGGGCGATGGCCCACTACGTGA^ 

CGAGGTGCCGTAAAGCACTAAATaXJAACCCTAAAGGGAGCCCCCGATTTAGAG 

GAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCXSCTGGCAAGTGTAGCG^ 

CCCGCCGCGCnTAATGOSCCGCTACAGGGCGCGTAAAAGGATCTAGGTGAAGATCC^^ 

TCCCTTAACGTGAGTTTTCGTTCCACnXSAGCGTCAGACCCCXrrAt^^ icri' GAGATCCTri i iTV 

TCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACltJ l '^^^ 

ACTTCAAGAACrCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT^^ 

TCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACXXXSATAAGGCGC^ 

ACAGCCCAGCTTGGAGCGAACXSACCTACACCGAACTGAGATACCTACAGCGTGAGCTATC 

AAGGGAGAAAGGCGGACAGGTATCCGGTAACCXKSCAGGGTCGGAACAGGAGAGCGCAC^ 

GCCTCGTATCrrTTATAGTCCTGTCGGGTTTCGCCACCTCTGACT^ 

GAGCCTATGGAAAAACGCCAGCAAOSCGGCCTTTTTACGGTTCCr^ 

AGTTAGCrCACrrCATTAGGCACCCCAGGCTTTACACTrTATGCTTCC^ 

ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTACCTAATACGACTC^ 

AATGTGCTCCrCrrTGGCTTGCTTCCGCGGGCCAAGCCAGAC^^ 

AGCGGCGCGCCGAATTCCTGCAGGATTCGAGGGCCCCTGCAGGTCAATTCTACCGGGTAG^ 

CAGTCrGGAGOVTGCGCTTTAGCAGCCCCGCTGGCACrTTC 

TCCACCGGTAGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACC^ 

CCCCCCGCCCCGCAGCTCX?CGTCGTGCAGGAa3TGACAAATGGAAGTAGCACG 

CACOJCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCXKSCCAATAGC^^ 

GGCTGGGAAGGGGTGGGTCCGGGKKSCGGGCTCAGGGGCGGGCTO^GGGGCGGC^ 

GGCATTCTCGCACGClTCAAAAGaKy^CGTCTGCCGCGCTGT^ 

CAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCC^ 

ACTGGGCACAACAGACAATCGGCTGCrCTGATGCCGCaSTGTTCCGG^ 

AAGACrcACCrGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATrc 

TTGCGCAGCTGTGCTCGACGTTGTCACTGAAGaXXSAAGGGACItK^^ 

TGTCATCTCACCTTGCTCCTGCOSAGAAAGTATCCATCATGGCTGATGCAATC 

ACCTGCCOVTTCGACCACCAAGCGAAACATCXSCATCGAGCGAGCACGTACTCGGATGGAAGCC^ 

TGATCTGGAaSAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCrCAA 

ATCTCGTCXSTGACCCATGGCGATGCCTGCTTGCCGAATATOVTGGTGGAAAATGGCCGCT^ 

GGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGC^ 

GGCTGACCGCTTCCTCX;TGCTTTACXX3TATCGCCGCTCCCGATTCGCAGa; 

TCTTCTGAGGGGATCXJATCCGTCCTGTAAGTCTGaVGAAArrcATCATCTATTA^ 

AAGTTTTTCCTGTCATACrTTGTTAAGAAGGGTGAGAACAGAGTACCTACATTTTG^^ 

GTGGGGGTGGGGTGGGATTAGATAAATGCCTGCTCTTTACTGAAGCCTCTTTACrATTGCT^ 

TTGGATATCATAATTTAAACAAGCAAAACCAAATTAAGGGCCy^GCTCATTCCTCCCACTCATGAT^ 

TCTCTCXJTGGGATCATTGTTTTTCTCTTGATTCCCACTTTGTGGTTCT 

TAGCCTGAAGAACGAGATCAGCAGCCTCTGTTCCACATACJVCTTC^TTCTCAGTATTGTTT^ 

CAGAAGCTGACTCTAGATCTGGATCCGGCCAGCTAGGCCGTCGACCTCGAGTGATCAGGTACCAAGGTCCTCGCTCTGTG 
TCCGTTGAGCTCGACGACACAGGACACGCy^TTAATTAAGGCCGGCCaJTACCCTCTAGTCAAGGCCT 
TATTACGGACTGGCCCTCGTTTTACAACGTCGTGACnXSGGAAAACCCTGGCGTTACCaU^CTTAATC^ 
TCCCCCTTTCXSCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTG^^ 
AATGGCGCrTCGCTTGGTAATAAAGCCCGCTTCGGCGGGCri 1 1 1 1 1 T 




FIGURE 3A 




FIGURE 3B 

pDG4: 

GTTTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCG 

CCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGT^ 

CTTTCCAATGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCC^ 

ACGCCCCCTATTGACGTCAATGACGGAAAATGGCCCGCCTGGCATTAAGCCCAGTA^ 

TTGGCAGTACATCrAOSTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTC^ 

GGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGArcTCAATGG^ 

TTTCCAAAATGTCGTAACAACTCCGCCCCATTGACXSCAAATGGGCGGTAGGra 

AGCTGGTTTAGTGAACCGTCAGATCCGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGA^ 

GGTGGTGCCCATCCTGGTCXSAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCG 

CCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACOKSC^ 

CTGACCrrACGGOSTGCAGTGCrTCAGCCGCTACCCCGACCACATGAAGCAGC^ 

AGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACXy^CGGCAACTAC^ 

ACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCX3ACTTCAAGGAGGAC^ 

AACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAAa^GCATC^^ 

CATa3AGGACGGaVGCOTX3CAGCTCX3CCGACCACTACCAGCAGAACACCCCCATCC^^ 

ACT^CCACTACCTGAGGACCCAGTCCGCCCTGAGOUUWjACCCC^ 

GTGACCGCCGCaSGGATCACTCTCGGCATGGACGAGCTGTAO^ 

OVTAATCAGCCATACCACATTTGTAGAGGTTrrACTTGCTT^ 

AAATGAATGCAATTGTTGTTGTTAACrrGTTTATTGCAGC^ 

ACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTOGTrTGTC^^ 

GGTGGCACTTTTCXGGGAAATGTGCXSCGGAACCCCTA IUTCTI ^ 

GAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTC;^ 
TTCC Ci ' i i ' i 1 I GCGGCJ^TTITGCCTTCCT G T'TTTT G CTCACCCAGAAACGCTGGTGAAAGTAAA^ 

ttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgag;^ 

tccaatgatgagcacttttaaagttctgctatgtggcgokstattatcccg^ 

gccgcatacactattcrcagaatgacrrggttgagtact^^ 

agagaattatgcagtgctgccataaccatgagtgataacactgoxjccaac^ 

ggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatto 

taccaaacgacgagcgtgacacovcgatgcctgtagcaatggcaacaara 

actctagcttcccggcaacaattaatagactggatwaggcxxsataaa^ 

ggctggctggtttattgctgataaatctggagccggtgagra^ 

<;taagccctcccgtatcgtagttatctacacgacggggagtcaggovactatggatgm 

ATAGGTGCCTCACTGATTAAGCATTGGTAACrcTCAGACCAAGTT^ 

GATAATCAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGCy^TATTTAAATTGT;^ 

CGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCro 

AGCCCGAGATAGGGTTGAGTGTTGTTCCJVGTTTGGAACAAGAGTCCACTATTAAAGAArc 

CGAAAAACaSTCTTAtCAGGGCXiATGGCCCACTAaSTGAACCATCACCCA^ 

AGCACTAAATCGGAACCCTAAAGGGAGCCCCCXyvrrTAGAGCTTGACXSGGGAAAGC^ 

GAAAGCGAAAGGAGCGGGCGCTAGGGTOCTGGCAAGTGTAGCGGTCJVCGCTGCXJCG^ 

ATGCGCCGCTACAGGGCGCGTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCT 

GTTTTCGTTCCACTGAGCXSTOVGACCCaSTAGAAAAGATCAAAGGATCnTCTTGAGATOT I T T T T CTGCGCGTAATCT 

GGTGCHTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCC^ 

GTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTC^ 

TGTAGCACCGCCTACATACCTCGCTCrGCTAATCCTGTTACaVGTGGCTGCTC 

GGTTGGACTCAAGACGATAGTTACCGGATAAGGCXSCAGCGGTCGGGC^^ 

GAGOSAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGm 

GGACAGGtATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGG^ 

ATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTC 

AACGCCAGCAACX;CX;GCCrTTTTACGGTTCCrrGGCC^^ 

ATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCrCGTATGTTC 

GGAAACAGCTATGACCATGATTACGCCAAGCTACGTAATAOSACTCACTAGGCGGCCGrc 

TTGGCTTGCTTCCXCGGGCCAAGCOVGACAAGAACCAGTTGACGTC^ 

ATTCCTGCAGGATTCGAGGGCCCCTGCAGGTCAATTCTACCGGGTAGGGGAGGCGCT^ 

GOSCTTTAGCAGCCCCGCTGGCACTTGGCGCTACT^O^GTG^ 
CCAACCGGCTCOSTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACT^ 

AGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGACAGC^ 
TGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCyUVTAGavGCTTTGCT 

TGGGTCCGGGGGCGGGCTCAGGGGCGGGCrOVGGGGCGGGGCGGGCGCGAAGGTCCTC^^ 

GCTTCAAAAGCGOVCGTCrGCCGCGCTGTTCTCCTCTTCCTCATCTCC^ 

GCCATTGAACTJ^GATGGATTGCACGCAGGTTCTCaXSCCGCTT^ 

GACAATCGGCTGCTCTGATGCCGCCGTGTTCCX^GCTGTCAGCGCAGGGGaSCCCGGTTm 

CCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGOXJCTATCGTGGCrnKSCCAC^^ 

CTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCTO^ 



TGCTCCTGCCGAGAAAGTATCCATCATGGCTOATGCAATGCG^ 

ACCACCAAGCGAAACATCGCATCX3AGCXy«;CACGTACTCXK^ 

GAGCATO^KSGGCTCGCGCXT^CCGAACTGTTCXJCCAGGCT^^ 

CCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCll^^ 

TGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGC^^ 

CTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATOT 

TCGATCCGTCCTCTAAGTCTGCAGAAATTGATGATCTATTAAACAATAAAG^ 

CATACTTTGTTAAGAAGGGTGAGAACAGAGTACCTACATTTTG^ 

GGGATTAGATAAATGCCTGCTCTTTACTGAAGGCTCTTTACTAIJ U 

TTTAAACAAGCAAAACCAAATTAAGGGCCAGCTCATTCCTCCC^ 

CATTGTTTTTCTCTTGATTCCCACrrTGTG^ 

GAGATCAGCAGCCTCnxnTCCACATACACrrCATTCTCAGT 

TAGATCTGGATCCGGCCAGCTAGGCCGTCGACCTCGAGTGATCAGGTACC^^ 

ACGACACAGGAa^CGCAAATTAATrAAGGCCGGCCCGTACCCTCTAGTCAAGG<^^ 

CCX5TCGTTTTAOUVCGTCGTGACTTCGAAAACCCTGGCGT^^ 

AGCTGGaSTAATAGCGAAGAGGCCCGCACOSATCGCCCTTCCCAACAG 

TTGGTAATAAAGCCCGCITCGGCGGGCTTTTTTrT 



FIGURE 3B (Continutcd) 
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FIGURE 6 
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pDG4 Vector 



11 



TCGGTTGGGCCCAGCAACTTCTAGCAAGCAGGCTACCCTTAGGACCATCCATATCCGATGAGCTCTACAG 
TGGCTGCCTCCACTATGCCTGTGTCTGTGGCGGCCTCCAAGAA6GAGTCTCCAGGTAGATGGGGCCTTGG 
AGAGGATCCAACAGGTGTGGGCCCCTCGCTCCAGTGCCGAGTGTGTGGGGACAGCAGCAGTGGGAAACAT 
TATGGCATCTATGCCTGCAATGGCTGCAGTGGCTTCTTCAAGAGGAGTGTGAGAAGGAGGCTCATCTACA 
GGTGCCAAGTCGGGGCAGGGATGTGCCCAGTGGATAAGGCCCATCGCAATCAGTGCCAGGCCTGCCGGCT 
GAAGAAGTGCTTACAAGCAGGCATGAACCAAGATGCTGTGCAGAATGAGCGCCAACCTCGGAGCATGGCT 
CAGGTCCACCTGGATGCCATGGAAACAGGCAGTGACCCCCGATCAGAACCAGTGGTAGCCTCTCCTGCTC 
TGGCAGGGCCCAGTCCCCGGGGCCCCACGTCTGTGTCTGCAACCAGAGCCATGGGCCACCACTTTATGGC 
CAGCCTTATCACCGCCGAAACTTGTGCTAAACTGGAGCCAGAGGACGCTGAAGAGAATATTGATGTCACC 
AGCAATGACCCCGAGTTCCCCGCATCCCCCTGCAGTCTGGATGGCATCCATGAGACATCTGCTCGCCTGC 
TCTTCATGGCTGTCAAATGGGCCAAAAACTTGCCTGTGTTTTCCAACCTGCCTTTCCGGGACCAGGTGAT 
CTTGCTGGAAGAGGCATGGAATGAGCTTTTCCTTCTTGGAGCCATACAGTGGTCTCTGCCCCTGGACAGC 
TGCCCACTGCTGGCACCACCTGAGGCGTCCGGCAGCTCTCAGGGCAGGCTGGCCTTGGCCAGTGCAGAGA 
CGCGCTTCCTGCAGGAAACCATCTCCCGGTTCCGAGCTCTGGCAGTGGATCCCACAGAGTTTGCCTGCCT 
GAAGGCCCTGGTCCTCTTCAAACCTGAAACACGAGGCCTGAAGGATCCTGAGCACGTGGAGGCTTTGCAG 
GACCAGTCCCAGGTGATGCTAAGCCAGCATAGCAAGGCTCACCACCCCAGCCAGCCTGTGAGGTTTGGGA 
AATTGCTCCTCCTGCTCCCATCTTTGAGGTTCCTCACGGCTGAGCGCATTGAGCTTCTCTTCTTCAGAAA 
GACCATAGGGAACACTCCGATGGAGAAGCTCCTGTGTGACATGTTCAAAAACTAGTTGGGAGTGCCAAGT 
GTCCACAGGCACCCAGGGGGGCAGCACATCTTAGAAGCTAAATAGTTCCCTGCCTTTCTCAGCCAGTAAT 
TCCACATTCAGGTATTCCTACCTAGCAGAAATTTCTCCCAAAATATATTATT6GCATATTCATTGCCATC 
CTAATCTTAATACCCCTAACTCTGCTTGGGCAGTAGAATGCATGGATGCGTTGTTATATTCATAGGAGAA 
ACAGCTTTGGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 
(SEQ ID NO: 19 ) 

•s; - 
\-.,h 

Targeting Vector (5' arm: 200 bp flanking neo insert): 

O 

Li) AGACTGAAAGACAGACAGACAGACAGACAGGGGTTAAAGATGGATGCATCGGTTGGGCCCAGCAACT 
i„b TCTAGCAAGCAGGCTACCCTTAGGACCATCCATATCCGATGAGCTCTACAGTGGCTGCCTCCACTATG 
'I'W CCTGTGTCTGTGGCGGCCTCCAAGAAGGAGTCTCCAGGTAGATGGGGCCTTGGAGAGGATCCAAC 
% (SEQ ID NO: 20) 

•1x3 
list 



Targeting Vector (3' arm: 200 bp flanking neo insert): 

CTCCAGTGCCGAGTGTTTGGGGACAGCAGCAGTGGGAAACATTATGGCATCTATGCCTGCAATGGCTG 
CAGTGGCTTCTTCAAGAGGAGTGTGAGAAGGAGGCTCATCTACAGGTGCCACAGCTCTGCCGGCCTG 
CCCCGGTGTGCCTAGCACGGGTGGAGGGCGTTCAGGGAAAGCGGAAGACGAGACCAGGGCAAACA 
(SEQ ID NO: 21 ) 



FIG. 8 



